Fluorescence studies on the coat protein of alfalfa mosaic virus.
The intrinsic luminescence of different forms of the alfalfa mosaic virus (AMV) strain 425 coat protein has been studied, both statically and time resolved. It was found that the emission of the protein (Mr 24,250), which contains two tryptophans at positions 54 and 190 and four tyrosines, is completely dominated by tryptophan fluorescence. The high fluorescence quantum yield indicates that both tryptophans are emitting. Surprisingly, the fluorescence decay is found to be strictly exponential, with a lifetime of 5.1 nsec. Similar results were obtained for various other forms of the protein, i.e. the 30-S polymer, the mildly trypsinized forms of the protein lacking the N-terminal part and the protein assembled into viral particles. Virus particles and proteins of stains S and VRU gave similar results, as well as the VRU protein polymerised into tubular structures. The fluorescence decay is also monoexponential in the presence of various concentrations of the quenching molecules acrylamide and potassium iodide. Stern-Volmer plots were linear and yield for the coat protein dimer with acrylamide a quenching constant of 4.5* 10(8) M-1 sec-1. This indicates that the tryptophans are moderately accessible for acrylamide. For the 30-S polymer a somewhat smaller value was found, whereas in the viral Top a particles the accessibility of the tryptophans is still further reduced. From the decay of the polarisation anisotropy of the fluorescence of the coat protein dimer the rotational correlation time was obtained as 35 nsec. Since this roughly equals the expected rotational correlation time of the dimer as a whole, it suggests that the tryptophans are contained rigidly in the dimer. The results show that in the excited state of the protein the two tryptophans are strongly coupled and suggest that the trp-trp distance is smaller than 10 A. Because the coat protein occurs as a dimer, the coupling can be inter- or intramolecular. The implications for the viral structure are discussed.